Abstract. We have used a newly developed, parallelized, global MHD magnetosphere-ionosphere simulation model with a 400 RE long tail to study the evolution, structure, and dynamics of the distant magnetotail during extended periods of northward IMF. We find that the tail evolves 
Introduction
The geomagnetic tail is one of the most dynamic regions of the Earth's magnetosphere and is probably the least understood. This is particularly true for the distant tail, i.e., the part of the tail that extends beyond the lunar orbit. The distant tail has been visited by only a few spacecraft, and ISEE 3 and TAIL are the only probes to spend an extended amount of time there. Besides the scarcity of data from the distant tail there exists a problem in analyzing those observations because the tail is very unsteady and internal magnetospheric boundaries in the distant tail involve very subtle changes in plasma and field parameters. It is diMcult to determine the position of a spacecraft with respect to the internal plasma boundaries because of the motion of the tail in response to changes in the solar wind dynamic pressure and direction, as well as the possible intrinsic instability of the tail. Also, determining the magnetic topology By taking into account the ¾ dependence, he found that the average Bz value becomes negative at smaller distances from the Earth near the tail axis and remains positive up to-225 RE closer to the flanks. Based on these findings he proposed a tail model in which a U-shaped X-line exists in the plasma sheet, has its apex near -120 RE and converges towards the tail flanks at larger distances.
Because of the large variations in the plasma and field parameters the observed statistical averages canno• be assumed to represent a steady state of the tail. The large variations indicate that a steady state tail may be a rare and exceptional case. During magnetically quiet times, however, the tail dynamics generally cease and a well ordered structure is more likely to develop. We have therefore assumed a steady northward IMF for this study.
The Global MHD -Ionosphere Model
For this study we use a newly developed global MHD code which also includes an ionospheric model for the closure of field aligned currents. In order to accommodate the large simulation volume with a 400 RE tail and long simulation times together with good resolution, the simulation code was parallelized for MIMD (Multiple Instruction -Multiple Data) machines by using a domain decomposition technique. We will only briefly outline the model here; a more detailed description will be published elsewhere. The model solves the ideal MHD equations for the magnetosphere and a potential equation for the ionosphere. However, because of numerical effects, diffusion and resistive effects occur in the MHD solutions; these permit viscous interactions and also magnetic field reconnection.
The magnetospheric (MHD) part of the model is solved by a finite difference method which is conservative for the gasdynamic part of the MHD equations. The j x B and E-j terms are treated as source terms. Although full energy conservation cannot be guaranteed by this treatment, mass density, momentum, and plasma energy are conserved to round-off error. Test calculations for shock tube problems show that the total energy is conserved almost perfectly. The numerical grid is rectangular and nonuniform with the highest spatial resolution near the 
Summary and Discussion
We have used a new global MHD simulation model to study the evolution and structure of the distant geomagnetic tail under long and steady northward IMF conditions. We find that the tail develops a well defined structure afte 
